Taller individuals typically have occupations with higher social status and higher earnings than shorter individuals. Further, entrepreneurship is associated with high social status in numerous countries; hence, entrepreneurs might be taller than wage workers. Using data from the German Socio-Economic Panel (2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010), we find that a 1 cm increase in an individual's height raises the probability of being self-employed (the most common proxy for entrepreneurship) versus paid employed by 0.16 percentage-points. Within self-employment the probability of being an employer is increased by 0.11 percentage-points as a result of a 1 cm increase in height whereas this increase is 0.05 percentage-points for an own-account worker. Furthermore, we confirm that a height premium in earnings exists for not only paid employees, as indicated by prior studies, but also for self-employed individuals. An additional 1 cm in height is associated with a 0.44% increase in hourly earnings for paid employees, and a 0.87% increase for self-employed individuals. The predicted earnings differences between short and tall individuals are substantial. Short paid employees-first quartile of height-earn 15.5 Euros per hour whereas tall paid employees-third quartile of height-earn 16.5 Euros per hour; in self-employment the earnings are 12.8 and 14.4 Euros per hour, respectively. Another novel finding is that we establish the existence of a height premium for work and life satisfaction, but only for paid employees. Finally, our analysis reveals that 44% of the height premium in earnings is explained by differences in educational attainment whereas the height premium in work and life satisfaction is only marginally explained by education.
Introduction
Taller individuals typically have occupations with higher social status (Case and Paxson, 2006) . For example, tall men are more likely to have a managerial position than short men (Lindqvist, 2012) .
While height itself is unlikely to cause these occupational differences, many researchers have sought to devise explanations wherein height is a correlate of a deeper cause. Most older studies in the literature emphasize social discrimination on the basis of height as the deeper cause. The newer studies argue that cognitive skills, non-cognitive skills, and height are interrelated and jointly determined to the extent that selection on these (non-)cognitive skills-rather than on height itselflargely explains the positive correlation between height and job status (Schick and Steckel, 2010) .
Although cross-country variation exists in the status of a given occupation, entrepreneurship is associated with high social status in many countries. This association is driven at least to some extent by well-known examples of highly successful entrepreneurs such as Steve Jobs and Mark Zuckerberg.
The Global Entrepreneurship Monitor, an annual international assessment of entrepreneurship, reveals that in many countries, most of the adult population (about 70 percent in developed countries in 2010) believes that individuals who are successful at starting a new business receive a high level of status and respect in their country (Kelley et al., 2011) . Another international study on entrepreneurial activity-the most recent Flash Eurobarometer surveys conducted in 2009 and 2012-indicates that among the working age population, opinions of entrepreneurs or self-employed individuals are much more favorable than opinions of corporate managers, civil servants, or politicians. 1 The present paper is the first attempt to provide a detailed perspective on the relationship between height and occupational choice-self-employment versus paid employment-in a high-income country (Germany). Self-employment is an often-used proxy for entrepreneurship in empirical work (Parker, 2009) and is considered an important labor market status, composing approximately 10% of the labor force in Western countries (Van Stel, 2005) . This paper has four aims, which are listed below.
First, the present paper investigates whether taller persons are more likely to be self-employed than paid employees. We expect to find a positive relationship between height and self-employment (versus paid employment) because of the relatively high level of status associated with entrepreneurship in Germany. Height has seldom been included in studies explaining occupational choice, and when it is included, it is usually not a primary variable of interest. For example, a working paper by Djankov et al. (2006) includes height as a control variable in a study on the determinants of entrepreneurship versus paid employment in Brazil, China, and Russia. The findings indicate that height is positively related to entry into entrepreneurship in Brazil but not in the other two countries.
We are unaware of any studies that investigate the relationship between height and occupational choice in a high-income country. In addition, within the group of self-employed individuals, we distinguish between employers and own-account workers. Employers are reported to have a higher level of (entrepreneurial) ability than own-account workers (De Wit, 1993; Congregado, Millán and Román, 2010) . The ability to employ others is often considered a sign of business success, and employers earn more on average than own-account workers (Earle and Sakova, 2000; Tamvada, 2010) . Because of the presumed higher status attached to employers relative to own-account workers, we expect height to better differentiate employers from wage workers than own-account workers from wage workers.
Second, our paper investigates whether a height premium in earnings exists within self-employment. Gowin (1915) already showed that there is considerable variation in height within occupational groups (in his case executives) that appears to be positively associated with job level. We also know that the height premium in earnings exists irrespective of occupational classes within paid employment (Case and Paxson, 2006 , Persico, Postlewaite and Silverman, 2004 , Schick and Steckel, 2010 . The height premium for self-employed individuals has been investigated in one article using an Indonesian sample (Sohn, 2014) . We extend this initial study by using a much larger dataset from a high-income country, Germany. The present research design enables a comparison of the height premium between self-employed individuals and paid employees.
Third, our study aims to infer whether a height premium exists in work and life satisfaction. As individuals also derive utility in life from aspects other than earnings, satisfaction is considered a more comprehensive measure of utility (Van Praag and Ferrer-i-Carbonell, 2010) . Thus, work and life satisfaction are more encompassing proxies than financial returns for utility from work (Clark and Oswald, 1996; Frey and Stutzer, 2002; Benz and Frey, 2008) . Furthermore, when occupational status is higher, non-monetary aspects of work may become more important (Fershtman and Weiss, 1993) .
Indeed, self-employment is typically associated with higher non-monetary returns than paid employment in higher income countries, e.g., in terms of work satisfaction (Blanchflower and Oswald, 1998; Blanchflower, 2000; Hundley, 2001; Frey, 2004, 2008; Bianchi, 2012; Millán et al., 2013) . Empirical evidence also indicates that self-employed individuals are more satisfied with their lives than employees (Blanchflower and Oswald, 1998; Alesina et al., 2004; Andersson, 2008; Binder and Coad 2013) . In summary, while prior studies typically focus on the height premium in earnings (Tao, 2014) , a height premium might also exist for other outcomes.
Nevertheless, this height premium in work and life satisfaction has not been the topic of prior studies.
A study by Deaton and Arora (2009) , however, focusing on the US population suggests that taller persons have more positive opinions of their lives (work satisfaction is not taken into account), which is primarily explained by their higher income and higher education level. The present study extends the analysis in Deaton and Arora (2009) by assessing whether a height premium in work and life satisfaction exists for self-employed individuals and paid employees.
Fourth, our study investigates the role of educational attainment in the height premium in earnings and satisfaction, for both self-employed individuals and paid employees. 2 Sohn (2014) tentatively explains the height premium in earnings within self-employment by customer preferences for tall men and women. While customer preferences could explain why taller individuals remain in selfemployment, we believe that the differences in height within the group of self-employed individuals are too small to play a role in customer preferences. We therefore argue that educational attainment and more non-cognitive skills rather than customer preferences are largely responsible for the observed height premium. The present paper determines the extent to which educational attainment accounts for the height premium in earnings and satisfaction.
Using data from the German Socio-Economic Panel (GSOEP) for the period from 2002 to 2010, we provide a number of novel findings that complement the literature on height, occupational choice, and the height premium. Regarding the relationship between height and occupational choice, we find that an individual's height increases the likelihood that the individual is self-employed (the most common proxy for entrepreneurship) and in particular an employer rather than a paid employee. With respect to the existence of a height premium, we confirm that such a premium in earnings exists for the selfemployed and that this earnings premium is significantly higher for self-employed individuals than for paid employees. We also establish the existence of a height premium for work and life satisfaction, but only for paid employees and not for self-employed individuals. Finally, our findings indicate that educational attainment partially explains the height premium in earnings for both self-employed individuals and paid employees but has little role in explaining the height premium in work and life satisfaction. The latter finding suggests that non-cognitive skills in particular account for the presence of a work and life satisfaction premium.
Data, methodology, and descriptive analysis
We employ the GSOEP 3 to associate height with occupational choice, hourly earnings, work satisfaction, and life satisfaction. The GSOEP is a representative, longitudinal study of private households, administered by the German Institute for Economic Research, DIW Berlin. We choose the GSOEP because entrepreneurs are accorded high social status in Germany. For example, nearly 80 percent of Germans believe that successful entrepreneurs have a high level of status and respect in their country (Kelley et al., 2011) . The GSOEP data are gathered annually and are available from 1984 onward. The sample has been augmented and updated regularly. Our analyses are based on workers aged 18-65 years who participated in the study at least once during the 2002-2010 period (nine waves of the GSOEP) and who have height information for at least one year. An individual may have been interviewed multiple times during this period, and all collected information on occupational status, hourly earnings, work and life satisfaction, and the control variables is used for our analyses.
Self-reported height was obtained in the years 2002, 2004, 2006, 2008, and 2010. 4 We take the average self-reported height across these five years of data collection (or fewer years if a respondent did not participate each year) to reduce the impact of self-reporting errors. As such, we generate one height measure for each individual who participated at least once during these five years.
Furthermore, certain individuals appear to misjudge their height on some occasions. To account for such reporting anomalies-which may also be caused by the interviewer during data entry-we disregard individuals for whom the difference between the minimum and maximum self-reported height exceeds 5 centimeters. Height is very stable during adulthood and only declines slightly in old age, which justifies our approach of taking averages and excluding individuals with large selfreported height differences.
In the GSOEP, individuals are asked for their current occupational status. When employed in more than one position, the interviewee is asked to reveal his/her primary position. Although a broad distinction between occupational positions exists within the GSOEP, we distinguish between selfemployed individuals (where farmers are included) and individuals in paid employment (blue collar, white collar, civil service). Our dependent variable self-employed takes a value of 1 for selfemployment and 0 for paid employment. The number of employees for each self-employed individual is known, such that we can distinguish between employers and own-account workers in our analyses.
Total annual earnings in Euros are known for all workers. These earnings include not only the wages or income corresponding to an individual's occupational position(s) but also possible bonus compensation from work. In addition to annual earnings, total annual work hours are known. We generate the variable hourly earnings by dividing annual earnings by annual hours worked. Values of zero are not taken into account. The logarithm is then taken, which is common practice in research on income.
Respondents assess their satisfaction with their work and life as a whole on a scale from 0 (completely dissatisfied) to 10 (completely satisfied). Specifically, the following questions are asked: "All things considered, how satisfied are you with your work?" for work satisfaction and "All things considered, how satisfied are you with your life?" for life satisfaction.
We perform binary logit regressions explaining self-employed to examine the relation between height and occupational choice. Average marginal effects are calculated to improve the interpretation of the results. An OLS framework is adopted to investigate the determinants of hourly earnings. Work satisfaction and life satisfaction are analyzed via ordered logit regressions. Standard errors are clustered on the individual for each specification. We use gender, age, age squared, educational attainment, 5 marital status, number of children, and German nationality as control variables in all the regressions. Regional dummy variables for the 16 German states are included in the regressions, together with year dummies for the nine years. Further, we add hourly income as a control variable when explaining work and life satisfaction (e.g., Benz and Frey, 2008; Binder and Coad, 2013) . Table 1 reports the descriptive statistics for the main variables of interest-height, occupational status, hourly earnings, work satisfaction, and life satisfaction-together with the control variables. Variable definitions are also provided. Table 2 shows differences in average height across occupational status, hourly earnings, work satisfaction, and life satisfaction, for both women and men. For earnings (below and above average) and the satisfaction variables (below and above 5), the average height for the lower half of the distribution is compared with that of the upper half of the distribution. The results show that self-employed individuals are taller than paid employees on average, independent of gender. Furthermore, for women and men, average height appears to increase as hourly wages increase and as one's work and life satisfaction scores increase.
Results

Height and occupational choice
Based on the arguments in the first section, we expect height to be positively associated with an individual's occupational choice for self-employment rather than paid employment. Table 3 (Model 1) reports the average marginal effects from a binary logit regression with self-employed as the dependent variable and height as the independent variable. The regression results show that taller individuals are more likely to be self-employed than paid employees when we control for our set of control variables. Every centimeter increase in height is associated with a 0.21-percentage-point increase in the probability of being self-employed. Thus, the predicted probability of being selfemployed can be substantially different for persons with different heights and the same values for the 5 We also have an education variable that is better able to reflect the level of education rather than the number of years in education. Using this education variable with 9 categories in our analysis leads to qualitatively similar results. control variables. As the predicted probability of being self-employed is 11% (see Table 1 ), the relative increase 6 associated with a one-centimeter increase is 2.0%.
Prior research demonstrates that the height premium for earnings can be partially explained by cognitive abilities (Case and Paxson, 2008; Case et al., 2009) . We investigate whether educational attainment mediates the relationship between height and occupational choice. For this purpose, Model 2 in Table 3 adds the number of years of education to the model specification. The value of the marginal effect associated with the height variable decreases by about 23% but remains significant at the 0.1% level (it becomes 0.16-percentage-point). We therefore conclude that educational attainment plays an important role in explaining the height differences between self-employed individuals and paid employees but that other factors for which we cannot control in our model specification certainly affect this relation as well.
Our dataset allows us to distinguish between self-employed individuals without employees (ownaccount workers) and self-employed individuals with employees (employers). We therefore assess whether the association between height and self-employment depends on whether the self-employed individual has employees (a proxy for social status within self-employment). The average marginal effects that result from a multinomial logit regression are displayed in Table 4 . Specifically, Table 4 presents three sets of marginal effects: one set for wage employees, another set for own-account workers, and a final set for employers. Considering these results, we conclude that height is more strongly related to self-employment with employees than to self-employment without employees.
That is, a one-centimeter increase in height is associated with a 0.05-percentage-point increase in the probability of being an own-account worker (p>0.10) and a 0.11-percentage-point increase in the probability of being an employer (p<0.001). 7 In other words, the height difference between selfemployed individuals and paid employees is primarily attributable to the employers within the selfemployment group. This result is consistent with the notion that self-employed individuals with higher social status (because they employ others) are taller than self-employed individuals with lower status (who work on their own account).
Height and hourly earnings
We perform OLS regressions with hourly earnings as the dependent variable (in logarithms) and height as the independent variable to determine the magnitude of the height premium. Model 1 in Table 5 shows that the height premium is 0.88% in terms of hourly earnings for every centimeter of 6 This is also known as the quasi-elasticity, defined as the ratio between the marginal effect and the baseline predicted probability of being self-employed rather than a paid employee. 7 A test for similar marginal effects of height for own-account workers and employers yields a rejection (p<0.05). Additional calculations (not tabulated) reveal that the relative increases are 0.8% and 2.2% for own-account workers and employers, respectively. an individual's height. An additional analysis (not tabulated) concludes that the elasticity between height and hourly earnings is 1.53%, i.e., every percent increase in height is associated with a 1.53% increase in hourly earnings. Note, however, that self-employment itself is associated with lower hourly wages. There is prior evidence indicating that self-employed individuals earn less on average than paid employees (Hamilton, 2000) .
Using Model 2 in Table 5 , we investigate whether the height premium differs between paid employees and self-employed individuals. To do so, we include an interaction term between height and the self-employment variable. The coefficient of the interaction term is not significant, providing no evidence for a significantly different height premium between the two groups of workers.
Model 3 and Model 4 repeat the previous two exercises with educational attainment included. As Model 3 shows, for every centimeter of height, the height premium for the entire sample declines from 0.88% to 0.49% (a reduction of 44%), whereas the elasticity (not tabulated) declines from 1.53% to 0.85%. Model 4 adds the interaction term between height and self-employment, and the coefficient is significant at 5%. Interestingly, the height premium for self-employed individuals is twice as large as that for paid employees. That is, a one-centimeter increase in height is associated with a 0.44% increase in hourly earnings for paid employees and a 0.87% increase for self-employed individuals.
Thus, the inclusion of educational attainment in the model reduces the height premium for paid employees by nearly 50% but plays a less important role for self-employed individuals (a reduction of 23%). 8 In summary, after controlling for educational attainment, we find a substantially higher height premium in hourly earnings for self-employed individuals than for paid employees.
We calculate the predicted earnings for short and tall individuals. The predicted earnings differences are substantial. That is, when we compare the predicted hourly earnings for short paid employees- Table 5 . This means that non-linear specifications for the relationship between height and earnings as described in Hübler (2009) are not considered. Examinations of non-linear effects of height on hourly earnings confirm that a linear effect prevails. That is, when a quadratic term of height is added to Model 3 in 8 Other calculations (values not tabulated) reveal that the elasticity between height and hourly earnings is 0.77% for paid employees and 1.52% for self-employed individuals. 9 The predicted earnings are 13.5 and 14.5 Euros per hour for short and tall women, respectively. The earnings are 16.9 and 18.1 Euros per hour for short and tall men, respectively. Table 5 both terms of height have non-significant coefficients (p>0.10). In addition, the interaction terms between the self-employment variable and the linear and quadratic terms of height (comparable to Model 4 in Table 5 ) are non-significant (p>0.10). The same conclusions are obtained when a quadratic and cubic term are added to Models 3 and 4. Another specification replaces the linear height variable in Model 3 with height-interval dummies, i.e., height is divided into 5 cm intervals (cf. Hübler, 2009 ). Interestingly, the coefficients of the interval dummies increase monotonically in height. The coefficients belonging to the alternative height variables in Model 3 (Table 5) are provided in the footnote of Table 5 . 10
Height and satisfaction
To investigate whether a height premium also exists for outcomes other than earnings, we adopt work satisfaction and life satisfaction as our dependent variables. Ordered probit regressions are performed with these two dependent variables and height as the independent variable. Note that we control for hourly income in these regressions because income is a relevant determinant of work and life satisfaction (see, e.g., Benz and Frey, 2008; Binder and Coad, 2013) . Table 6 contains the estimates for work satisfaction, and Table 7 for life satisfaction. Model 1 in each table shows that height is positively associated with both work satisfaction (Table 6 ) and life satisfaction (Table 7) . Further, we find significant, positive associations between self-employment and work and life satisfaction, which corroborates the findings of earlier studies (e.g., Hundley (2001) and Andersson (2008) ).
Model 2 in each table includes an interaction term between height and self-employment to assess whether the height premium differs between the two groups of workers. The coefficients of the interaction terms are significant and negative (at 5%), implying a significantly smaller height premium for self-employment than for paid employment. Specifically, the height premium for work and life satisfaction is present only for paid employees and is absent for self-employed workers. 11 Models 3 and 4 (Tables 6 and 7) repeat the above exercises but with educational attainment included.
The mediating role of education in the relationship between height and satisfaction is generally not present. That is, the estimated coefficients of height in Model 3 change little compared to those in Model 1. In addition, the coefficients of the interaction terms in Model 4 are similar to those in Model 2. 10 The coefficients of the interaction terms for each alternative model specification are available from the authors on request. 11 Additional tests on the linear combination of the coefficient of the height variable and the coefficient of the interaction term show that height does not have a significant relationship (p-values>0.10) with work or life satisfaction for the group of self-employed individuals.
Discussion and conclusion
Using data from the German Socio-Economic Panel, we find that taller individuals are more likely to be self-employed than wage workers. Moreover, this positive relationship between self-reported height and self-employment versus paid employment is much stronger for employers than for ownaccount workers. In this way, the findings for the present study are consistent with prior research indicating that height and job status are positively associated (Case and Paxson, 2006; Lindqvist, 2012) . That is, employers can be expected to receive higher levels of status and respect than ownaccount workers. Indeed, we noted above that employers are characterized by higher levels of entrepreneurial ability than own-account workers (Congregado et al., 2010) . In addition, further calculations based on the current German sample reveal that employers have significantly higher income and education levels than own-account workers. 12 Income and education are two well-known aspects related to occupational status (Fershtman and Weiss, 1993) .
Our results also reveal a height premium in hourly earnings within the group of self-employed individuals. Whereas prior research finds such a height premium in various settings among paid employees (Case and Paxson, 2006) , a novel aspect of the present study is that we compare the height premium between individuals in self-employment and individuals in paid employment. We conclude that the premium is significantly higher for self-employed individuals than for paid employees, at least in our German sample. It is known from existing studies that height is positively associated with (non)cognitive abilities (Schick and Steckel, 2010) , and in our sample, we observe higher education levels for taller persons (results not tabulated). The higher height premium for self-employed individuals can then be explained by the greater returns to ability, such as those from education and intelligence, in self-employment relative to paid employment (see Parker and Van Praag (2010) for a review of the literature on this subject).
In addition to hourly earnings, we assess the existence of a height premium in work and life satisfaction, again for both paid employees and self-employed individuals. Interestingly, we find a height premium in work and life satisfaction for paid employees only, not for self-employed individuals. Our findings that the height premium for self-employed workers exceeds that of paid employed workers in the case of earnings but is absent in the case of satisfaction provides an interesting research direction for future research. Clearly, tallness is beneficial for self-employed 12 Interestingly, the OLS results from Table 5 (Models 1 and 3) indicate that self-employed individuals earn less than wage workers (cf. Hamilton, 2000) . These additional calculations reveal that the group of own-account workers earn less than wage workers and that employers earn significantly more than the own-account workers (and wage workers). The higher status accorded to the self-employed-based on evidence from the Global Entrepreneurship Monitor and Eurobarometer surveys (see the introductory section)-can therefore be ascribed to employers within the self-employed group.
individuals, but only in terms of earnings. Which aspects of life are perceived to be less rewarding or are appreciated less by taller self-employed individuals to the extent that they ultimately have similar work and life satisfaction levels to shorter self-employed individuals remain unclear from the findings of the present study. 13 In general, we believe that it is important to focus on other, and more encompassing, measures of utility than financial returns alone, and we call for additional research on the intersection of (several domains of) life satisfaction and occupational choice.
The present paper reveals that educational attainment partly explains why taller persons are more likely to be self-employed than paid employees. In addition, educational attainment plays a role in explaining the height premium in earnings among both self-employed individuals and paid employees. However, the mediating role of education is generally not observed for our two types of satisfaction, suggesting that non-cognitive skills play a more substantial role in explaining the height premium in satisfaction. Our analysis suggests that education plays a much more important role in individuals' level of earnings than individuals' level of work and life satisfaction. By contrast, noncognitive skills such as work practices (e.g., effort, determination) and individual traits (e.g., selfconfidence, sociability) (Ter Weel, 2008) may be highly relevant to how one evaluates satisfaction with one's work and life and hence may play a substantial role in explaining the relationship between height and satisfaction. We encourage future research to validate our results by using more appropriate proxies for cognitive skills and by assessing the role of non-cognitive skills in a research design involving multiple countries where entrepreneurs are accorded different levels of social status.
To conclude, the present study extends previous research on the role of an individual's stature in labor market outcomes in four ways while devoting particular attention to the occupational choice between self-employment and paid employment. First, we find that the occupational choice between selfemployment and paid employment depends on height, and we relate this finding to the higher stature of self-employed individuals, particularly employers within the self-employed group. Second, we find that a height premium in hourly earnings exists for the self-employed and that this height premium is larger for self-employed individuals (0.87%) than for paid employees (0.44%). Third, we find a height premium in work and life satisfaction for paid employees but not for self-employed individuals.
Finally, we find that educational attainment has a mediating role in explaining the relationship between height and both occupational choice (for 23%) and earnings (44%) but little role in explaining the relationship between height and work and life satisfaction. 13 Certain (sub)dimensions of life satisfaction may be less rewarding for certain groups of self-employed persons. Because tall, self-employed persons tend to be employers rather than own-account workers (Table 4) , employers may have low levels of leisure time satisfaction (confirmed by the data) because their work is more time consuming, which may explain why tallness within self-employment is not related to life (or work) satisfaction. (1) Excluding education, excluding interaction
(2) Excluding education, including interaction 0.01 0.01 0.01 0.01 Notes: *** p < 0.001, ** p < 0.01, * p < 0.05. Robust standard errors (between parentheses) are clustered on the individual. The reference category for marital status is "never married". Estimates of the threshold parameters are not shown. Table 7 . Estimated coefficients from ordered logit regressions with life satisfaction (values 0-10) as the dependent variable.
(1) Excluding education, excluding interaction
(2) Excluding education, including interaction 0.02 0.02 0.02 0.02 Notes: *** p < 0.001, ** p < 0.01, * p < 0.05. Robust standard errors (between parentheses) are clustered on the individual. The reference category for marital status is "never married". Estimates of the threshold parameters are not shown.
